Epigenetic gene expression noise and phenotypic diversification of clonal cell populations.
Spontaneous emergence of phenotypic heterogeneity in cultures of genetically identical cells is a frequently observed phenomenon that provides a simple in vitro experimental system to model the problems of in vivo differentiation. In the present study, we have investigated whether stochastic variation of gene expression levels could contribute to phenotypic change in human cells. We have applied the two fluorescence-coding gene method and the expression variability of the two reporter genes to human cells in culture. We have quantified the portion of gene expression variation determined by global, promoter-specific, or by epigenetic sources. These two types of variation appear to contribute, in different ways, to the phenotypic diversification of clonal cell populations. Global, or promoter-specific, gene expression noise increases with cellular stress and contributes to the emergence of cellular diversity by diversifying the gene-expression levels. Epigenetic mechanisms act to increase the robustness of the cellular state by stabilizing gene transcription levels or by reinforcing the silenced state.